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INTRODUCT ION 
A dra mati c in cre ase in the cost of petrole um an d an awareness that 
petro le um  supply i s  l i mited has oc curred during t�e past few ye ars . 
The increased cost of petroleum pro ducts has in cre as e d  farmers' pro­
duction co sts . Furthermore , the limited sup p ly o f  petroleum pro duct s  
has fo cused attention o n  ways of co nserving energy . 
Re s e archers are look ing for wa ys t o  harne s s  "new" forms of energy 
and to make the m available to con sumers at a reas onable cost .  Solar 
energy i s  one o f  the "new"-forms of energy that i s  being st udied exten­
s ive ly . Solar heaters are being evaluated to s upplement convent ional 
corn dryers .  Neverthele s s , solar drying is in the exp;rimental s tage , 
an d no widespread on-farm in stallat ions have been ma de . 
The purpo s e  of this study is to determine the fe as ibil it y of des ic­
cat ing corn with a chemical des i ccant . The reby,  solar energ y  wi ll be 
used to dr y corn in the field after de siccati on . A cost co mparison be ­
tween des i c cat ion and convent ion al drying me tho ds will be made . 
., . 
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REVIEW OF LITERATURE 
The obje ct ive o f  a harvest aid c hemi cal treat ment i s  to effe ct de fo-
liation or de s i c ca t ion (21). De foliation an d des i c cation are s i milar 
b ut dis tin ct ly di fferent phenomena . 
Defo l iat ion is  leaf fall and req uires t he fun ct i on ing o f  liv ing 
t is s ue s  at t he leaf base . De fo liat i on may be accelerate d  by the use of 
chem i ca l s �  De s ic cation i s  t he chemi cally accelerate d  drying of plants 
.or plant p arts and doe s not require act ive fun ct ion ing of t he plant (1). 
The e s s ent ial s tep in des ic cation is cell membrane in jury s uffi cient ly 
severe t o  p er mi t  a rap id los s  o f  water . A sharp l ine of d ema�cat ion 
d oes n ot e xi s t  between de s iccants  and defoliants .  High appli cation 
rate s  o f  de foliants may give cons i derable des iccat ion; wh ereas,  lo w 
rate s  o f  des ic cant s  may give cons iderable defoliat ion ,  e spec iall y when 
use d  on l e g ume s . The basi c  differen ces between defoliant s and de s i c-
cants l i e s  in t he degree and e xtent o f  the injury prod uced (1). 
A quick-act ing contact herbici de applied be fore harves t  is called 
"preharve s t  de s i ccation ( g)." Some potential advantage s  o f  des ic cat ion 
are : (1) reduc e s  or controls ins ect s  and dise ase ; (2) permi t s  harvest 
s ched uling ; (3) i mproves quality ; (4) re duces mo ist ure in see d ;  (5 )  in ­
creases yield and (6 ) desiccates weeds interfering with harvest (1 ) . 
Ins e ct and d is ease control is  facilitated by the re moval of hos t  plants 
before t he ins e ct or disease organ is m  reaches t he overwintering stage .  
The harve s t  could be s ched uled by systemat ically t re at ing s ucce �s ive 
fields to program harvest . Quality co ul d  be improved by d es i ccat ing 
weeds whi ch wo uld re s ult in more uni form mo ist ure . De s i ccat ion of 
' 
weeds be fore harvest would also increase combine e ffi ciency
 (6 ) .  Greater 
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co mbine e ffi cien cy would increase the yield as les s  gra in would be lost . 
However, premature appli cat ion of either defoliants or de s i c cants r isks 
serious lo s s e s  in yield and quality (1). The presence o f  the b la ck lay­
er in di cate s  that the kernel has stopped re ceiving nutr ients fro m  the 
stalk and has reache d  phys iological maturity (7). The format ion of the 
black layer can be s t arte d by an environmenta l  s tr e s s  or by co mp letion 
of s t ar ch granule format ion at the base of the endo s perm ( 7) •. 
Approxima te ly seven weeks after s i lking, the maturat ion o f  the corn 
crop is a s imp le drying pro ce ss subje ct to weather condit ions (16). 
This was reveale d  in a study involving part ial remo va l  o f  le af blades ; 
t otal re mo va l  o f  leaf blades ;  removal of ears with s hank s  but tied to 
t he p lant in normal position ;  removal of all husks from the e ar; removal 
of the outer half of the husks; loosening husks , then s moothing t he m  
back down ; tap ing the husks down with a narrow p ie ce o f  masking t ape; 
shortening husks to one-half the length o f  the e ar by cutt ing aroun d  
the ear w i t h  a ra zor blade ; cutting p lants off a t  ground level, then 
tying_ to a s t ake; and ears and husks p laced in a p lastic bag .  This 
study was con ducted over 3 years (19). The number of le aves remaining 
on the p lant didn't affect drying rate (19). P re mature death due t o  
ear detachment or severing t h e  plant a t  the stalk b a s e  hastened drying. 
A live p lant app e ars to supp ly moi sture to the e ar not only during ear 
deve lopment but also fo llowing physiological maturity (19). 
The s huck co vering the ear s lows the dry ing rate (16). En clos ing 
the ear an d husks in a p lastic bag great ly s lowed drying (19). · Thi s  in­
dicates t hat the major avenue to ear moisture los s  is fro m  the e ar rath­
er t han from other p lant parts (19). Loosening the husks has t ened drying 
4 
one year , but the fo llowing ye ar abs orption of rainfall prevente d  ac-
celerate d  drying . Husk length and the number of husks on e ars affe cts . 
the rate o f  drying . Ears with short husks or with fewer number of hus ks 
dry fas ter than ears with long husks or a greate r  number of husks ( 19 ) .  
After denting , corn will lose 0. 75% moi s ture content per day unti l  
2 5 %  moi s ture content. Weather wil l  usually not affe ct the rate of dry-
ing of a live p lant pr ior to 25% mo isture content . Be low 2 5% mo i s ture 
con tent ,  corn wi ll dry at a rate of 0 . 50% a day down to 2 0% in favorable 
weather . Humid wea ther might extend the time re quired to dry corn to a 
safe mo i s ture content for extended s torage . Exceptionally good drying 
weather can dry corn much fas ter than the rate d i scus s �d above ( 8 ) . 
The average date o f  killing fros t  at Brook ings i s  September 30 an d 
Octo be r 4 for Redfield . A killi ng fro st i s  defined as the date when the 
tempera ture drops to -2 . 2 ° C half of the time ( 7 ) . S in ce the tempera-
ture ge ts s tead i ly lower , the corn drie s much s lower as the season 
progresses . The de crease in temperature can be seen in Table 1 ( 1 8 , 1 9 ) .  
The har ve s t  is de layed for the corn to dry down be cause the corn has to 
Tab le 1 .  Average monthly mean temperature ( ° C )  
Location Augus t  Se ptember O ctober Novemb e r  
Brookings 2 0. 9 15. 7 8. 9 -0. 3 
1 8 9 3-1 9 7 0  
Redfield 2 2 . 0  1 6. 3  9. 3 0. 1 
18 9 8 -1 9 6 9  
De cember 
- 7 . 5  
- 7 . 3  
Pplemental heat Us ing a de siccant be dr ied us ing e xpens ive energy as su 
· 
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t o  start the corn drydo wn process earlier should lo wer the energy re-
quirements for drying the c orn . 
Energy required t o  dry 2 5 . 4  kg o f  corn range s from 1 . 1 4 liters 
l iquid petroleum gas (LPG) plus 0 . 3 kilo watt ho urs (KWH) do wn t o  0 . 5  
KWH . The f ormer requirement is for batch or cont inuous flo w drying ,  
and the latter i s  for natural air drying . The se requirement s for dry-
ing are based on reducing moi sture conte nL 10 percentage po int s . Other 
alternatives ava ila ble to growers are to s tore corn wet in a ir-tight 
structures or to chemically preserve corn . Storage in a ir- t i ght struc-
tures requires a large initial inve stment for the structure . C hemical 
preservat ion requires all metal and c oncrete surfaces be coa ted with 
ep oxy to pre vent di si ntegrat io n.  
The c os t  o f  drying corn 10 percentage p oints on a p er h ectare 
bas is is pres ented in Table 2 .  The cost per hectare o f  chemical des-
iccat ion is greater than drying , but i s  less than chemical pres ervation 
Table 2 .  C ost per hectare of readying corn for s torage . 
Method 
Chemical des iccation 
Dryin g  - 1 974 
- 1 97 5  
Chemical pre servat ion 
6 ,3 0 0  kg/ha 
$2 7 . 48 
24 . 32 
2 5 . 6 5 
48 . 8 1 
Yie ld 
9, 400 kg/ha 
$2 7 . 48 
36 . 4 2 
3 8 . 5 2  
7 3 . 2 1  
at 6 , 30 0  kg/ha yield . Chemical des iccation is  les s  e xp en s ive on a cost 
per hectare bas is than either
. 
drying or chemical p re servat i on at 9, 400 
6 
kg/ha. The co s t  o f  the chemical des iccation is figured us ing a 0. 56 
kg/ha rate of paraquat (l , l'-dim�thyl-4 , 4 '-b ipyridinium ion ). The corn 
drying cos t s  we re computed by figuring t he co st for 25. 4 metric tons o f  
corn us ing s ugges ted fuel and energy requirement s ( 2 0). This cost was 
compute d  using 1 9 74 and 19 75 e nergy co sts in the B rook ings are a. The 
cos t  of the chemi cal preservative is the sugge sted retail price in the 
Brookings are a. The cost of chemical des iccat ion treatment doe s  not in­
clude cos t  of appli cation. Drying costs are only for fuel and ele ctri c­
ity , no e qui pment costs are figured in . App l icat ion e quipment cost was 
not used for the cost of the chemical pres ervat ive . Other methods of 
de s i ccat ion have been t ried--one of these is '�opping. ' � Conflicting 
test imonia ls regarding topping corn just above the e ar were publ ished 
in po pular publi cation s , ho wever ,  no experimental re sults have been 
publi shed. 
The re are nwnerous herbicide s that have the potential to be us e d  
a s  des i ccants . Bromoxyn il ( 3 , 5-d ibromo-4-hydroxybenzonit rile ) ,  dalapon 
(2 , 2-dichloroprop ionic acid) , ammonium nitrate ( NH4 No3 ) ,  diquat ( 6 , 7 -
dihydrodipyrido /l , 2 -a : 2' , l'-c/pyrazinediium ion) , ametryne /2- ( ethylarnino)-
4-(isopropylamino )-6- (methylthio)-s-triazine 7 , and amitrole ( 3-amino-s ­
tr iazole )  plus ametryne were used as chemi cal desiccants on hard red 
spr ing wheat. The chemical treatments did not reduce head moisture fas­
ter than t h e  che ck. It was con cluded that the se chemi cal tre atments 
were ineffe ct ive as de s i ccants fo r hard red spring wheat ( 15). 
In 1 953 , 1 955 , an d 1956 , co rn sprayed with endot hal (
7-o xabicyclo 
/2. 2. lf heptane - 2 , 3 -dicarboxylic acid) when the corn wa s about mature 
did not lead to a s i gn ificant in crease in the rate
 of moisture los s.  A 
7 
smal l  but s tat is t ical d ifferen ce was indicated in 1956 (5). 
D iquat an d paraquat have been used t o  de siccate alfalfa and weeds 
for eas ie r  h arvest (4 ) .  Paraquat was spraye d on s u gar cane to kill t he 
leaves and weeds pr ior to burnin g off the trash in Austral ia ( 3). This 
allows an e as ier harvest of t he su gar cane . The u s e  o f  a harvest aid 
che mical is a valuab le cultural practi ce in cotton production (21). 
Paraquat indirectly causes reduct ion in soybean mo is t ure by de ­
creas in g  fore i gn mat ter content . Combine efficien cy and comb ine ground 
speed is increased when the che mi cal is applied as a soybe an harve s t  aid 
(14). Paraquat applied fro m an aircraft for the p re harves t  de s i c cat ion 
of soybean s  also desi ccated t he weeds pre sent . Mos t  wee d species , in ­
cl ud ing Am bro sia sp . and Ph ysalis sp . were ade quat e ly de si ccated by 0.14 
kg/ha ,  but 0 . 2 8 kg/ha was re quired for e ffe ct ive d es iccat ion of Xant hium 
sp . Wee d  s e e ds fro m  treated plots had reduced seed viab il ity . The wee d  
see d  coats app e ared t o  have been des iccated by paraquar (14). To some 
growers , t he des iccation of wee d  seeds is more importan t  or certainly as 
important as the i mproved soybean quality and gre ater comb ine effi c iency . 
The des iccat ion of t he wee d  seeds depende d on the s ta ge of matur ity 
when treat e d . Preliminar
·
y indicat ions are that in s o me cas e s  we ed s eeds 
fro m paraquat-treat ed plo ts show an 8 0% to 10 0% redu ct ion in viab ili ty 
when compare d  to t hose weed seeds allowed to mature naturall
y . The che m­
ical treatment does not disrupt viability after viability has b
een 
ac hieved ( 14). 
Pa�aquat was s ele cted for my e xperiment be cau
se it is us ed as a 
pre harve s t  d es iccant in cotton , potatoes , sugar ca
n e , soybeans , and 
sunflowers . P araquat is a member of t he bipyri
dal family of h erb icides 
8 
dis covered by I.C.I. Plant Prote ction in Great Britain .  Doses used 
range from 0.28 kg/ha to 2.24 kg/ha of the cat ion (2,9). The bipyridal 
herbicides have properties which make them unique among herbicides. 
Upon contact wit h almost all so il s  except very l ight s ands , they are 
ren dere d  bio logically inactive , thus allowing susceptible crops to be 
sown as soon as des ired after app licat ion (2,9,13). 
Par aquat is so luble in water , is rap idly absorb ed by the foliage , 
and acts quickly even at low con centrat ions.  Paraquat normally kills 
the aer ial p arts by contact act ion within a day or s o , but in col d  or 
overcast weather , the action is s lower although ult imate ly jus t  as ef-
fe ctive (2,9). Paraquat is translo cated to a lim ited exten t within the 
plant; however , it is not carrie d within the p lant to the roo t system 
and normally only the above -ground parts of the plants are directly 
des troye d. This is sufficient to kill the major ity of annual weeds and 
will des iccate the shoots of some perenn ial p lants , provided they re -
c e ive an adequate dose. The addition of a we tting agen t improve s the 
control of many we eds (9). 
The me chanisms of activity an d the factors influenc ing absorption 
and movemen t o f  paraquat is complex (2). Paraquat p enetrates within a 
few minutes of applica tion or at least be come s firmly attached to the 
surface of the leaf an d its activity is usually not affe cted by rain. 
Paraquat is dependent upon light for the rap id e xpres s ion of the ir con-
tact and desic cation properties (9). Light promotes , but is not essen-
tial for bipyridal herbicidal activity (2). 
A period of darknes s after treatment enhance
s paraquat uptake. Up-
take b t f llowing late a fte
rnoon application s 
and movement should e grea er o . 
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under field con dition s .  The absorption of paraquat would increase at 
night d ue to darkness and higher humidi ty . The leaf temperature and 
trans piration rise as the day begins providing favorable conditions for 
incre as ing the mo vement of these herbi cides . The increased acti vity of 
paraquat at higher temperatures could be due to two factors :  in creased 
rate of trans piration or increased rate o f  biologi cal reacti ons or both. 
Photoreacti ons are known to be insensitive to temperature variation . 
Therefore , on the bas i s  of available information , we con clude that tem­
perature e xerts its effe cts through more exte ns ive movement of absorbed 
herbi cide to s i te s of action brought by in cre ased rate of trans piration 
(2). The e ffects of darkness and light on the movement. of paraquat can 
be summarized as fo llows : (1) a period of darknes s  imme diate ly after 
treatment permi ts suffi cient herbicide to penetrate the internal leaf 
tis sue s during the dark period , (2) the ab sorbed herbicide will not mo ve 
out of the treate d area due to extremely low rate of trans piration , (3) 
long d is tan ce trans port o f  herbi cide within the plant vascular sys tem 
wi ll.take place , and (4 ) lo cal reversal of tran s pirati on flow moves the 
herbi cide to o ther parts of the plant a s the tre ated leaf begins to 
wilt an d d e s i c cate (2). 
A s pe cial case , but in many ways an extens i on o f  thi s  obs ervation , 
occurs where apparently due to the rapid des iccation properti es of para­
quat, a flow of water containing the herbicide may o ccur from the treat­
ed leaves to othe r parts of the plant. Thi s  form of long dis tan ce 
trans por t o f  herbicides which ar e essentially of contact type is  known 
to o ccur in the fie ld under extreme conditions of water s tress ( 9 ) . 
10 
Paraquat has i ts primary mode of act ion wi thin the chloroplasts . 
Paraquat is believed to interfere with the electron tran sfer state s in 
photo synthe s i s  and to a les ser e xtent respirat ion , e ffect ively by­
pas s ing the energy trans fer of other stage s of the cycle leading to a 
breakdown o f  the pre c i s e ly programme d system nece ssary to control 
electron transfer ( 9 ) .  
Fla x  cotyledon leaves were treated with paraquat in the l
_
i ght an d 
the dark and studied at various intervals of t ime after treatment with 
an e lectron micro scope . The -first changes in the cell following herb i ­
cide treatment in l i ght concerned t h e  tonoplast . "Bl is ters " in the 
me mbrane formed after about 6 hour s where the tonoplast wa s neare st the 
chloroplas t  outer membrane. The mitrochon dr i a  were swoll en or r uptur ed 
8 hours a fter treatment . Conspicuous features o f  chloroplast breakdown 
were the lo ss of granal organ izat ion; an increas e  in both the number and 
s ize of osmiophilic plastoglobuli; an d a change in the appearance of 
the chloroplast stroma ( 1 1 ) .  Alternatively ,  the osmotic up set following 
tonoplast breakdown would cause the rupture of lysosome- l i ke organelle s  
with in the cytoplasm and lead t o  similar e ffect s ( 1 2 ) .  It i s  signifi­
cant that con s i derable structura l breakdown of cellular components could 
there fore be  due to the release of enzymes after the rupture of the 
tonoplast (12). S ubstances that accumulate in vacuole s may be highly 
toxic ( 1 0 ) .  The pri mary to xic act ion o f  paraquat i s  the re sult of the 
de viat ion of photos ynthetic electron transport within the chloroplast (2). 
It is as sumed that after 19 hours treatment there would be
 no further 
prod uct ion of toxic products by the norm al ly acc epted i
nteraction of 
paraquat with photos ynthetic electron tran sport (12). 
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Pho tosyn t hetic carbon d ioxide uptake by flax cotyle don leaves was 
comp lete ly inhibit e d  within 5 hours after paraquat treatment , irrespe c­
t i ve of whet her the leave s were incubated in light or darkne s s  (12). 
After 18 hours o f  paraquat treatment in darknes s , t here was no apparent 
deteriorat ion in ce llular ultrastructure . There was marked disintegra­
t ion of the o uter chlorop last membran es , but the rnitro chondria appeared 
unaffe cted after 3 0  hours (11). 
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MATERIALS AND METHODS 
Co rn was planted at the Southeast Exp e riment Farm , Be res ford , S . D . , 
the Agricultural Engineering Fa rm , Brookings , S . D . , and a t  the James 
Valley App ri c ultural Re search and Extension Cente r near Red fi eld , S . D . 
Data was collected at the Brook ings and Redfie ld locat ions as drought 
cond it ions p re vented data from be ing collec ted at Be re s ford . 
Sokota S K- 5 4 ,  a 1 0 0-day maturi ty hyb ri d  was planted at 4 9 , 400 ke r-
nels p e r hectare in 80 . 6  cm rows on May 1 3 ,  1 9 7 5 , in Brook ings . Alachlor 
/ 2 - chlo ro - 2 '  , 6 '- diethyl- N- ( m�tho xymethyl )ace tani lide_/ was banded ove r the 
ro w at 1 . 12 k g/ha . · Fe rtil izer ( 8- 32 - 1 6 ) at 45 . 4  kg/ha was app l ied at 
planting . A nhyd rous ammon ia at 1 . 12 k g/ha was applied in June . The co rn 
was i rrigate d th re e  t imes with 5 cm o f  wate r  b e in g  app l ied each t ime by 
a sprinkle r system . 
P ion ee r  3 9 5 5 , a 9 0 - day maturity hyb rid, and Pionee r  3 7 8 0 , a 100-day 
mat urity hyb rid we re planted at a rat e  of 5 6 , 80 0  k e rnels pe r hectare on 
May 2 8 , 1 9 7 5 , at Redfield . Alachlo r at 3 . 36 kg/ha and carbofuran ( 2 , 3-
dihyd ro - 2 , 2 - d imethy l- 7-be �zofuranyl methyl-carbamate ) at 8 . 40 kg/ha were 
banded ove r the rows at the time of planting . Actual n itrogen at 145 . 6  
kg/ha was appl ie d  as anh ydrous ammonia s idedres s on July 1 .  The corn was 
cult ivate d  June 25 and was hilled on July 7 .  The corn was i rrigated with 
7 . 6  cm of wat e r  on July 8; 6 . 4  cm on July 17 and 30; and 1 0 . 2  cm on 
Augus t  22 by furro w  irrigation . 
Treatments we re applied by a bicycle type s p raye r .  Tee jet 8 0 0 2  
no zzle s , o n e  above each row and Tee jet 1 50 0 2  no zzlPs o n  drops were used 
to apply the pa!aquat to the co rn .  The drops we re adjusted to allo w the 
0 
1 5 0 0 2  no zzles to spray at a 9 0  angle to the drop . The s p raye r was 
1 3  
o perat ed b y  compressed air and was pull ed two
.
ugh t he plots  b y  two 
peo pl e at 3 . 3 k m/hr . 
The exp eriments were des ign ed as rando mized co mp l et e  blo cks wit h  
five r epli cat ions a t  Redfield and.s ix replicat ions a t  Brookings . Plots 
wer e  4 ro ws wide and 12 . 2  met ers long . Paraquat was appl ied at o, 0 . 5 6 ,  
and 1. 12 kg/ha to t he t wo center ro ws . A non - ionic sprea der was added 
at 0 . 12 5 %  of s pray vol ume. Spray volume was 300 l / ha at 2 . 1  kg/ cm2 . 
Treat ments were ap plie d  on September 8 ,  12 , and 21 at Brookin gs and on 
S ept emb er 9, 13 , and 2 1  at Redfiel d .  
A kil l in g  frost occurred on Sept ember 2 3  at both lo cations . The 
Sokota S K- 54 was harvested on Octo ber 2 1 , 22 and Nove mber 14 . The P ioneer 
3780  was harvest ed on October 14 and November 10 . The Pione er 3955 was 
harveste d Oct ob er 10 and November 10 . · 
Befor e  t he corn was harvested lodgin g  co unts wer e  mea s ure d . Lodging 
was measured by count ing the n umber of stalks t hat had broken off between 
the ground and t he point of attachment of the ear . Two harvest dat es 
were us ed to examine the e ffe ct of delayed harvest on the corn . 
The plots were hand harvest ed . Fift y ears per plot wer e us ed due 
to extreme variat ions in plant populat ion . The e ar corn was shell ed by 
a Jo hn Deere stat ionary corn sheller . The shell corn samples were 
weighed on a Fairbanks-Mors e scale . A representative 25 0 g sample was 
t est ed for percent mo ist ure content by a Burrows Model 7 00 Moisture 
Comput er .  Test  weight s were measured by we ighing a 0 . 94 6  liter sample 
on a Fairbanks- Mors e balance . One t housand kern els wer e count ed by an 
electron ic count er and were weighe d on a Mett ler Mo del P 12 00 s cale
. 
Prot ein percentage was determined by the Udy analys is
 method .  A 
313997 
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Cyclone laboratory hamm er mill using a 0.�02 cm screen was use d  to grind 
a 15 to 25 g sample. A 1,000 mg sample of ground corn was placed in a 
shaker t ube with 4 0  ml of Udy reagent dye and s haken �or 3 minutes. The 
mixt ur e  was filtere d  and the percent transmittance was meas ure d with a 
s pe ctrophot ometer . Percent transmittance was con verte d to percent pro­
t e in through a convers ion chart . 
Germination was tes ted by placing 100 kernels between we t blotter 
paper and wrapping in waxed paper. The "rag dolls " were placed in a 
25° C growth chamber and left for 5 to 7 days . Germination was evaluated 
as normal , abn orma l ,  and dead . 
Stalk s ect i ons were taken at both harvest date s  fQr Pioneer 3780 
and Pioneer 3955 from three re plicati ons . Se ction s  15 cm in length 
were ta ken from the 3rd , 6th , and 10th node s above ground level .  The 
s e ·ct ions were we ighed on a Mettler Mode l P 1200 s ca le and place d  in a 
dryer unti l De cember 20, 1975. The sections were remove d ,  wei ghed , and 
percent mois ture determined. 
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RESULTS AND DIS CUSSION 
Paraquat effe ctively ki lled the corn at e ach o f  the fir s t  two 
treatment dates . No visual d iffe rences were det e cted between paraquat 
rate s  at e it he r  date of application. A k i lling frost two days afte r  
t h e  Sep tember 2 1  appl ication resulted i n  no vis ual d i fference s  between 
treat ed and untreated corn . 
Des ic cation reduce d s ignifi cantly the moi st ure content in the 
t hird no de o f  Pioneer 3 7 8 0  and tended to de crease moi s ture content of 
Pioneer 3955 ( Tables 4 an d 5) . Desiccation ten de d  to de creas e  the 
moi sture cont ent in the s ixth node of both hybrids and at the tenth 
node of Pioneer 3 955 (Tables 6-9) .  These result s  further indi cate that 
paraquat effe ctive ly killed the corn plants . 
Des iccation s ignificantly lowered gra in mo i s ture content at harvest 
for each variety when compare d to the che ck (Tables 10 ,  11, an d 12). 
The 1.12 kg/ha rate of paraquat reduced grain mo is t ure content of Pio �­
neer 3 78 0  more than the 0 . 56 kg/ha rate . However , incre as ing the rate 
of paraquat did not increase dry down of Pioneer 3 955 and Sokota SK-54 . 
The amount o f  mo isture lost was less wi th each succee ding appli cation . 
Greate s t  reduct ion in mo isture occurred with Pioneer 3780 which was 
least mature at the time of des i ccation (Tab le 3) . The Pioneer 3955 
and Sokota S K-54 were about equal in mo isture re duct ion and maturity. 
Figure s  1 and 2 show maximwn daily tempe rature s for Septembe r and 
October at Brookings an d Redfie ld . The daily maximum temperature in 
September was 6 . 5o an d 30 c below the mean maximum for Brookings and 
Redfield , respe ctively .  The killing fro st occurre d  September 23. This 
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was fo llowed immediat e ly by temperatures 3 . 5° and 60  C ab ove n ormal at 
Broo kings and Redfield , respe ct ively . The se above -n ormal t emperature � 
following the kil ling fro st dried all p l ots uni formly. Therefore , the 
d ifference in mo isture content between treated and untreat ed plot s was 
not great . 
Desiccat i on did not cause l odging in any variety before the first 
harvest (Tables 13 , 14 , and 15) . Sokota SK-5 4 appeared to be more sus -
ceptible t o  early applications than the Pioneer varietie s . Thi s was 
s hown better by the lodging dat a for the se con d  harve st . De siccation 
signi ficant ly in crease d  lodging of So kota SK- 5 4  at the se cond harvest 
date , but neither Pioneer variety had more lodging at.  the se cond har-
ve st date as comp ared to the first harves t  dat e . 
Des i ccat i on reduced the yie ld of shell corn per ear for all three 
var ieties (Tables 16 , 17 , and 18). The y ield from t he Pioneer hybrids 
in creased wit h e ach later date of applicat ion . Appl icat ion date did 
n ot affect yield for Sokota SK- 54 . The Pioneer var ie t ies yielded less 
because they were not mat ure at t ime of applicat ion while Sokota SK- 54 
was mat ure enough so t hat a sign i ficant reduct ion i n  yield did not 
o ccur .  Paraquat rates ·and date of harvest d id n ot affe ct the yield 
o f  any vari ety . 
Des iccat i on re duce d  1 , 0 00 kernel we ight for all three hybrids 
(Table s 19 , 2 0 , and 2 1 ) . The 1 , 000  kernel we ight f or t he 0 . 5 6 kg /ha 
rate was not s ignifi cantly different from the 1 , 0 0 0  ke
rnel weight for 
the 1. 12 kg/ha paraquat rate for any variety . The 
reduction in 1 , 0 0 0  
kernel weight of treated corn comp ared to untre
at e d  corn ranged from 
· 3 95 5  t o  4. 9% for Sokota 12. 5% for Pi oneer 3 7 8 0  t o  10. 8 % for Pioneer 
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S K- 5 4 . The 1 , 0 0 0  kerne l we ight in creased s ign i fi can t ly with each de lay 
in appli cation for the Pioneer variet ies and t ende d  t o  increase for 
Sokota S K- 5 4 . The S9kot a  SK-5 4 had a small but s i gn i ficant in crease in 
1 , 0 0 0  kernel we ight when the s e cond harvest mean was compared to the 
first harvest mean . Harve st date did not a ffe ct 1 , 00 0  k e rne l we ight of 
t he Pioneer varie t ies . The order of magnitude , progres s in g  from great-
est reduction of 1 , 0 0 0  kernel weight to least re duct ion , i s  Pioneer 3 78 0 ,  
Pioneer 395 5 , and Sokota SK- 54 . That is the s ame order o f  magnitude for 
moisture content at time of application , progres s in g  from mo st moisture 
to least moi s ture . The more mature vari eties at the t ime of applica-
t ion had les s  reduction in 1 , 000  kernel weight than th� i mmature vari-
et ies . Sokota S K- 5 4  was more mat ure and con s e quent ly showed less re -
d uction in 1 , 00 0  kernel we ight than the Pioneer variet ie s . 
Des iccation did not affe ct the test we ight of any hybr id tested 
( Tabl es 2 2 , 23 , and 24 ) .  Dat e of application d id not affe ct the test 
weight of the three var ieties . The test we ights o f  the Pione er vari -
et ies in crea s e d  s ignificant ly when the se cond har ve st was compare d t o  
t he first harvest . The Sokota SK-54  tende d  t o  show an increase in test 
weights at the s e cond harve st . Perhaps the k e rne l s  were smaller and 
drier at the s e cond harvest which would allow more kernels t o  be weighed 
for t es t  we ight . 
Des ic cat ion increased prote in content of Pioneer 3
7 8 0  as measure d 
by the Udy prote in analys is procedure , but d id not a
ffe ct the prote in 
per cent age of Pioneer 395 5  or Sokota SK- 5 4  
(Table s 2 5, 2 6 ,  and 27) . 
d · · caused no s i·gn i..fi cant changes in p
rote in cont ent 
ates of app lication 
f.or any hybr i d . The protein content decreas
ed s ignifican t ly from t he 
The 
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firs t harves t  to the s econd harvest for the Pione e r  hybrids and tended 
to decrease for Soko ta SK- 5 4 .  
Germ ination tes ts were conducted to provide in formation for pos ­
s ible use of des i ccation by see d  corn produ cers . Des i ccation de creased 
the percentage of "non-v iable " kernels for the P ioneer varie ti es ( Table s 
2 8 , 2 9 ,  and 3 0 ) .  The extra kernels that germinate d  were abnormal seed­
l ings . Therefore, de s i ccation in creased s ignifi cantly abnormal seed­
lings for Pioneer 3 7 8 0  and showed a tenden cy to increase the percentage 
of abnormal seedlings in Pioneer 395 5  and Sokota SK-54 ( Tabl e s  31, 32,  
and 3 3 ) .  The date o f  applic ation did not affe c t  normal seedl ings ,  ab ­
normal s eedlings , or "non -viable " kerne l percentages . Des iccation d id 
no t affe ct the percentage of normal seedlings for any o f  the hybrids 
( Tables 34 , 3 5 , and 3 6). The se cond harves t  when compared to the first 
harve st showed sign ificantly increased percentage s of n ormal s eedlings 
while p ercentages of abnormal seedlings and "non-viable" kernels de­
creas ed . Per haps an explanation of this woul d be that the free ze caus ed 
an enzymatic change in the kernel whi ch caused temporary dormancy of 
some kernels . This enzymatic change may be re late d  to moi s ture content 
at time of fre e ze .  The treate d  kerne ls were drier at time of freezing 
and had few er "non -viable" kernel s .  We athering durin g  delay until the 
second harvest may have removed fa ctors respons ible for the temporary 
dormancy . 
The greatest reduction in grain mo isture con te
n t  was at the Septem-
ber 8 - 9  application . Howeve r, this is where the 
greate s t  reduc�ion in 
yield of  shell corn per ear and 1, 000  kernel weig
ht occurre d .  Yield and 
1 , 0 00 kernel we ight had a smaller re duction 
at the se con d  date of 
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application, but the mo isture content also had a smaller reduction . 
Des iccation reduced moi sture content about 2 . 5 per centage points over 
all three varieties at the second date of appli cati on .  The co st o f  
drying corn 2 . 5 percentage points us ing 1 9 7 5  energy cos ts i s  comp ared 
to the co st of de s iccation in Table 3 7 . The cos t  of desiccation in 1 9 7 5  
was $27 . 4 8 per he ctare us ing a 0 . 5 6 kg/ha paraquat rate . Drying corn 
in 19 7 5  us ing conventional methods cost $6 . 42 an d $9 . 6 3 per he ctare 
for a 6 , 3 0 0  kg/ha and 9 , 4 00  kg/ha yield , respe ctively. Greater differ ­
ence s  in moi s ture content may have been found i f  temperature in l ate 
September had been more normal and Tabl e 37  would then more clo sely 
resemble Tab le 2. 
Soko ta SK-54 had a s lightly lower mo i sture con tent than Pione er 
3 9 5 5  at the first date of application ( Table 3 ) ,  s o , the re fore , would 
be cons idered the mos t  mature of  the varieties te ste d .  Pioneer 3 9 5 5 
was more mature than Pioneer 3 7 8 0 . Sokota SK-54 had the least reduc­
tion in moisture content, yield of shell corn per e ar , an d  1 , 0 0 0  ker­
nel weight. Pioneer 3 9 5 5  had le s s  reduction in mo isture content, yield 
and 1 , 00 0  kernel weight than Pioneer 37 8 0 . The amount of re duction in 
mo is ture content ,  yield,  and 1 , 0 0 0  kernel weight appe ars to b
e related 
to the relative maturity of the corn when it is  de s i ccat
ed. 
Table 3 .  Plant ing dat e , date of appl icat ion , an d mois t ure content at 
date o f  applicat ion of Pioneer 37 80,  Pi oneer 3955 , and Sokota 
S K- 5 4 . 
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Mat urity Plant ing Date of Moist ure 
Lo cat ion Var i ety rat ing 
(days ) 
. Re dfield Pioneer 3 78 0  100 
Redfiel d Pionee r  3955 90 
Brookings Soko t a  SK-54 100 
date appl ication cont ent 
( %) 
May 2 8, 1975 September 9, 1975 59 
Septembe r  13,  197 5  57 
Septembe r  21, 1975 55 
May 2 8, 1975 September 9, 197 5  · 51 
Septernb�r 1 3, 197 5 4 7  
Septe mber 2 1 ,  1975 41 
May 13, 1975 Septembe r  8, 1975 49 
September 1 2 ,  1975 47 
Se ptembe r 2 1, 1975 41 
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Table 4 .  Effect o f  paraquat rate , date of application , and harve st date 
on mo i sture content in a 15 cm stalk sect ion at the th ird node 
above ground level for Pioneer 37 8 0 . 
Paraquat 
Rate Rate Harvest Appl i cation Date 
kg/ha Mean Date 9 - 9  9- 1 3  9 - 2 1  
(%) (%) (%) (%) 
0 6 2 . 1  10- 14 7 3 . 0  7 2 . 2  . 72  . 2  
1 1- 1 0  54 . 6  4 2 . 9  5 7 . 5  
0 . 5 6 5 3 . 0  10- 14 6 8 . 0  6 7 . 1  74 . 1  
·11- 10 24 . 2  34 . 0  5 0 . 7  
1 . 1 2 5 0 . 6  10- 14 6 3 . 6  6 5 . 7  . 7 1 .  3 
11 -10 2 6 . 8  2 6 . 5  4 9 . 7  
Dat e  o f  appl icat ion mean 5 1 . 7 5 1 . 4  6 2 . 6  
10- 1 4 h arve st mean 6 9 . 7  
1 1- 1 0  harvest mean 40 . 8  
ANALYS I S  OF VARIANCE 
Source df M S  
P
_
araquat Rate 2 6 5 7 . 6 6 �': 
0 . 56 vs.  1 . 12 1 5 1 . 84ns 
0 vs.  ( 0 . 5 6 + 1 .  1 2 ) 1 126  3 .  4 8 �': 
Date o f A ppl i cat ion 2 9 2 . 4 5n s  
Harvest Dat e 1 1944 
$ ao�': 
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Table 5 .  Effect o f  paraquat rate , date of appl icat ion ,  and harve st date 
on moi sture content in a 15 cm stalk sect ion at . the third node 
above ground level for Pioneer 39 5 5 . 
Pa ra quat 
Rate Rate Harve st Application Date 
kg/ ha Mean Date 9-9 9 7""1 3  9- 2 1  
(%) (%) (%) (%) 
0 4 7 . 6  1 0 - 1 0  6 3 . 9  6 7 . 0  6 6 . 6  
1 1- 1 0  37 . 4  5 0 . 6  38 . 7  
0 . 56 45 . 9  10-10  5 7 . 9  6 0 . 0  66 . 6  
1 1- 1 0  1 9 . 1  2 7 . 2  44 . 4  
1 .1 2  44 . 8  10-1 0  6 5 . 7  7 1 . 3 70 . 9  
11- 1 0  8 . 9  17 . 8  34 . 6  
Date of application mean 42 . 2  49 . 0  5 3 . 6  
1 0- 1 0  harve st mean 6 5 .5 
1 1- 1 0  harvest mean 31 . 0  
ANALYSIS OF VARIANCE 
Source df MS 
Paraquat Rate 2 460 . 5 1ns 
Date o f  Application 2 109 . 74ns 
Harve st Dat e 1 2 5 0 3 . 96ns 
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Table 6 .  Effe ct of para quat rate , date of appl icat ion , and harvest date 
on moi sture content in a 15 cm s talk sect ion at the s i xth node 
ab ove ground level for Pionerr 3780 . 
Paraquat 
Rate Rate Harv�st Appl i cat ion Dat e  
kg/ha Mean Date 9 - 9  9 - 1 3  9- 2 1  
(%) ( %) (%) ( %) 
0 40 . 0  10-14 5 5 . 6  5 9 . 5  5 3 . 2  
1 1 - 10 2 7 . 8  1 8 . 5  2 5 . 4  
0 . 56 3 3 . 9  10- 14 4 7 . 8  4 3 . 7  6 8 . 2  
11- 10 9 . 4 1 5 . 1  1 8 . 9  
1 . 12 30 . 8  :t.0- 14 34 . 7  4 7 . 7  ·5 6 . 5 
1 1-10 1 1 .6 . 9 .  8 24 . 7  
Date of application mean 31 . 2  32 . 4  4 1  .. 2 
10- 14 harvest mean 5 1 . 9  
1 1- 10 harve st mean 1 7 . 9  
ANALYSIS OF VARIANCE 
Source df M S  
Paraquat Rate 2 4 0 5 . 82ns 
Date of Appl i cat ion 2 1 2 . 9 0ns 
Harvest Date 1 4 6 5 9 . 34�� 
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Tabl e  7 .  Effect o f  paraquat rate ,  date of applicat ion , and harvest date 
on moi s t ure content in a 1 5  cm stalk s ection at t he s i xth node 
above ground l evel for Pioneer 39 5 5 . 
Paraquat 
Rat e Rat e Harvest App l i cat i o n  Date 
kg/ha M ean Date 9 -9 9 - 1 3 9- 2 1  
( %) (%) (%) (%) 
0 31 . 3 10- 10 40 . 6  5 1 . 6  38 . 4  
1 1 -10 2 2 . 3  2 1 . 4  1 3 . 5  
0 . 5 6 2 3. 9  10- 10 2 1 . 3  31 . 9  5 0 . 1  
:11- 10 1 0 . 2  1 0 . 6  19 . 5  
1 . 12 2 6 . 6  1 -10 2 8 . 8  5 2 . 6  . 4 5  . 4  
.!.1-10 1 0 . 9  7 . 4 14 . 2  
Date o f  app lication mean 22 . 4  29 . 3  30 . 2  
1 0 -1 0  arvest mean 40 . 1  
1 1 - 10 ha v st mean 14 . 4  
ANALYSIS OF VARIANCE 
So urce df MS 
Paraquat Rat e  2 190 . 49ns 
Date o f  App licat ion 2 167 . 0
7ns 
Harvest Dat e 1 
333 . 30ns 
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Table 8 . Effe c t  of paraquat rate , date of applicat ion , and harvest date 
on mo isture content in a 15 cm s ection at the t enth node above 
ground level for Pioneer 3780 . 
Paraquat 
Rate Rate Harvest Applicat ion Date 
kg/ha Mean Date 9 - 9  9 - 1 3  9-2 1  
(%) (%) (%) ( % )  
0 1 5 . 5  1 0- 1 4  1 5 . 1  2 4 . 3  1 7 . 0  
11-10 1 2 . 1  1 2 . 0  1 2 . 7  
0 . 56 9 . 7  10 14 7 . 2  7 . 3  1 8 . 3 
1 1-10 7 . 7  10 . 5  7 . 3 
1 . 12 1 7 . 0  10-14 17 . 4  2 7 . 9  2 1 . 6  
11--1 0 1 7 . 2  9 . 5  8 . 5 
Dat e  o f  app licat ion mean 12 . 8  1 5 . 3  14 . 2  
1 0 -14  har vest mean 1 7 . 3  
11- 10 h arvest mean 1 0 . 8  
ANALYS IS OF VARIANCE 
So urce df MS 
Paraquat Rate 2 1 6 2 . 5 2ns 
Date o f  Appl icat ion 2 3 3 . 4 8n s  
Harves t  Dat e  1 1 9 1 . 4 3ns 
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Tabl e  9 .  Effect of paraquat rate , date of applicat ion and h arve st date 
on mo isture conte nt in a 15 cm stalk sect ion at the tent h node 
ab ove gro und level for Pioneer 39 5 5 . 
Paraquat 
Rat e  Rate Harve st A ppl i ca tion Date 
kg/ ha Mean Date 9 -9 9 - 1 3  9-2 1 
( %) (%) (%) (%) 
0 1 5 . 4  10- 10 1 2 . 6  2 9 .0 19 . 2  
1 1- 10 6 . 4 1 2 . 1  1 3 . 1  
0 . 56 7 . 4  10-10 1 0 . 8  1 1 . 5  8 . 3 
1-1--10 5 . 6  3 . 9  4 . 2  
1.1 2  6 . 5  1 0-10 3 . 5  1 4 . 1  . 0 .  5 
1 1- 10 8 . 3  5 . 4  7 . 3 
Date of a pplica tion mean 7 . 9  1 2 . 7  8 . 8  
1 0 -1 0  harvest mean 12 . 2  
1 1 -1 0  harve st mean · 7 . 4 
ANALYSIS OF vARIANCE 
Source df MS 
Paraquat Rate 2 429 . 9 0ns 
Date of Application 2 1 8 6 . 2 0ns 
Harves t  Date 1 424 . 38ns 
JI 
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Table 1 0 . Effects of paraquat rate s , date of applicat ion , and harvest 
date on moisture content at harvest of Pioneer 37 8 0 . 
Paraquat 
Rate Rat e  Harvest Applicat ion Date 
k g/ha Mean Date 9- 9 9 - 1 3  9 - 2 1  
( %) (%) ( %) (%) 
0 1 9 . 1  10- 14 2 2 . 5  2 2 . 2  2 1 . 9  
1 1- 10 1 6 . 1  1 6 . 4  1 5 . 8  
0 . 56 1 7 . 0  10- 14 1 7 . 4  1 9 . 2  2 1 . 3 
1 1- 10 1 4 . 1  1 4 . 3  1 5 . 6  
1 . 1 2 1 6 . 5  1 0- 14 1 6 . 7  1 7 . 4  2 1 . 2  
1 1- 10 1 4 . 2  1 4 . 1  . 1 5 . 2 
Date of application mean 1 6 . 8  1 7 . 3  1 8 . 5  
1 0 - 1 4  harvest mean 2 0 . 0  
11- to harvest mean 1 5 . 1  
ANALYS IS OF VARIANCE 
Source df MS 
Paraquat Rate 2 5 8 . g g �': 
0 . 5 6 vs . 1 . 1 2 1 3 . 9 0ns 
0 vs . ( 0 . 56 + L 12 )  1 1 14 . o a�·, 
Date of Applicat ion 2 2 1 .  6 7 ,.,  
9 - 9  ( 9- 1 3 + 9- 2 1 ) 1 2 1 . 4 9 �·, vs . 
9- 1 3  9- 2 1  1 2 1 . 84* vs . 
Harvest Date 1 540 . 1 2 �·, 
I 
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Table 1 1 . Effe cts of paraquat rates , date o f  appli cat ion , and harve st 
date on moisture content at harvest of Pioneer 3 9 5 5 . 
Paraquat 
Rate Rat e  Harvest Appl i cat ion Date 
kg/ha Mean Date 9-9 9 - 1 3  9- 2 1  
(%) (%) (%) (%) 
0 1 9 . 2  10- 10 2 1 . 5  22 . 2  22 . 2  
1 1 - 1 0  1 6 . 6  1 6 . 6  1 6 . 1  
0 . 56 1 7 . 7  1.0- 1 0  1 8 . 1  1 9 . 7  2 1 . 3 
1 1 - 10 1 4 . 8  1 5 . 3  16 . 6  
1 . 12 1 7 . 7  10- 10 1 8 . 3  1 9 . 8  2 1 . 3  
1 :1.- 10 1 5 . 2  1 5 . 1  16 . 6  
Date of application mean 1 7 . 4  1 8 . 1  1 9 . 0  
10- 1 0  harvest mean 2 0 . 5  
1 1- 10 harv·e st mea 1 5 . 9  
ANALYSIS 0 VARIANCE 
Source df MS 
Paraquat Rate 2 2 3 . 0 2 ,•: 
0 . 56 vs . 1 . 12 1 0 . 0 4n
s 
0 ( 0 . 5 6 + 1 . 1 2 )  1 46 . oo,·: vs . 
Date of Applicat ion 2 1
9 . 5 6 '': 
9 - 9  vs . ( 9- 1 3  + 9- 2 1 ) 1 2 6 . 6 0'': 
9- 1 3  vs . 9 - 2 1  1 
12 . s 1 ,•: 
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Table 1 2 . Effect of paraquat rates , date of applicat ion , and harvest 
date on moisture content at harvest of Sokota SD- 5 4 . 
Paraquat 
Rat e  Rate Harvest Application Date 
kg/ha Mean Date 9 - 8  9 - 1 2  9 - 2 1  
(%) {%) (%) (%) 
0 1 7 . 6  10- 2 1 , 22 1 8 . 9  1 8 . 5  1 8 . 2  
1 1- 14 16 . 5  1 7 . 0  1 6 . 5  
0 . 5 6 16 . 4  10-21 , 2 2  1 6 . 2  1 7 . 4  1 8 . 4  
11- 14 1 4 . 9  1 5 . 4  1 6 . 6  
1 . 12 1 6 . 6  10- 2 1 , 22  1 5 . 9  1 7 . 6  1 8 . 5  
1 1 - 14 1 5 . 2  1 5 . 8  . 1 7 . 0 
Date o f  application mean 1 6 . 2  1 6 . 9  1 7 . 5  
1 0- 2 1 , 22 harvest mean 1 7 . 7  
11- 14 harvest mean 16 . 1  
ANALYS IS OF VARIANCE 
Source df MS 
Paraquat Rate 2 1 3 .  0 5 ;': 
0 . 5 6 vs . 1 . 12 1 0 . 6 1n s  
0 vs . ( 0 . 5 6 + 1 . 12 ) 1 2 5 . 44;': 
Dat e  o f  Applicat ion 2 14 . 5 9 �': 
9 - 8  ( 9 - 12 + 9 - 2 1 )  1 2 2 . 4 3;': vs . 
9 - 1 2 · 9- 2 1  1 6 .  7 2 ;': vs . 
Harvest Date 1 7 2 . 5 9 ;': 
• 
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Table 1 3 . Effects of paraquat rates ,  date o f  appl icat ion , and harvest 
date on lodging of Pioneer 3780 . 
Paraquat 
Rate Rate Harvest Appl i cat ion Date 
k g/ha Mean Date 9- 9 9- 1 3  9- 2 1  
0 . 3 10- 14 . 2  0 . 2  
11- 1 0  . 6  . 6  0 
0 . 56 . 4  10- 14 0 . 4  . 2  
1 1- 1 0  . 4 1 . 2  . 4  
1 . 12 . 4  10- H . 8  . 4  . 2  
1 1- 1 0  0 0 . 8  
Date o f  applicat ion mean . 3  . 4  . 3  
1 0 - 14 harvest mean . 3  
1 1- 10 harvest mean . 4  
ANALYS I S  OF VARIANCE 
Source df MS 
Para quat Rate 2 0 . 2 1ns 
·Dat e  of Applicat ion 2 0 . 14ns 
Harve st Dates 1 0 . 7 1n
s 
. -
31 
Table 14 . Effect of paraquat rate , date of applicat ion , and harvest 
date on lodging of Pioneer 39 5 5 . 
Paraquat 
Rate Rate Harvest Appl icat ion Date 
k g/ha Mean Date 9 - 9  9 - 1 3  9- 2 1  
0 1 . 3  10- 10 1 . 6  0 . 8  1 . 6  
1 1- 10 1 . 6 2 . 0  0 . 4  
0 . 5 6 1 . 3  10-10 1 . 8  2 . 0  0 . 6  
1 1- 10 0 . 8  1 . 2  1 . 4 
1 . 1 2 1 . 4 10- 10 2 . 0  0 . 6  1 . 0  
1 1- 10 2 . 0  1 . 2  1 . 4 
Date of application mean 1 . 6  1 . 3  1 . 1  
10- 10 harvest mean 1 . 3  
1 1 - 1 0  harvest mean 1 . 3  
ANALYS IS OF VARIANCE 
Source df M S  
Paraquat Rat e  2 0 . 0 3ns 
Date o f  App licat ion 2 2 . 43ns 
Harvest Date 1 0 . 0  ns 
-
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Table 1 5 . Effect of paraquat rate , date of appl icat ion , and harvest 
date on lodging of Sokota SK- 54 . 
Paraquat 
Rate Rate Harvest App licat ion Date 
kg/ha Mean Date 9- 8 9- 1 2  9- 2 1  
0 2 . 6  10- 2 1 , 22 1 .  7 L S  3 . 5 
11- 14 2 . 5  3 . 7  2 . 8  
0 . 56 4 . 1  10- 2 1 , 22 5 . 0  1 .  5 0 . 7  
11- 14 5 . 7  6 . 7  4 . 7  
1 . 1 2 3 . 0 10- 2 1 , 2 2 1 . 8  2 . 5  1 . 3  
11- 14 7 . 0  3 . 0 2 . 2 
Date of applicat ion mean 4 . 0  3 . 2  2 . 5  
1 0- 2 1 , 2 2 harves t . mean 3 . 3  
11- 1 4  harvest mean 6 . 4  
ANALYSIS OF VARIANCE 
Source df MS 
Paraquat Rat e  2 1 9 . 5 1ns 
Date of Appl icat ion 2 1a . 1 a �·; 
Harvest Date 1 1 1 6  . 1 s �'; 
-
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Table 1 6 . Effect of paraquat rate , date o f  application , and harve st 
date on yield of shell corn per ear of Pioneer 3 7 8 0 . 1/ 
Paraquat 
Rate Rate Harvest 
k g/ha Mean Date 
( g )  
0 149 . 9  10- 14 
11-10 
0 . 5 6 1 31 .  3 10- 14 
11- 10 
1 . 1 2 ·1 32 . 3 10-14 
11- 10 
Date of application mean 
10- 14 harvest mean 
1 1- 10 harvest mean 
1/ Corrected to 15 . 5 % moisture content . 
Appl i c ation 
9 - 9  9 - 1 3  
( g )  ( g )  
146 . 9  1 4 8 . 1  
147 . 4  1 5 1 . 8  
1 12 . 8  1 32 . 9  
1 2 1 . 6  1 32 . 3  
1 1 7 . 1  1 2 7 . 8  
1 2 5 . 5  1 3 5 . 0  
1 2 8 . 6  1 37 . 9  
1 36 . 7  
1 39 . 0 
ANALYSIS OF VARIANCE 
Source df MS 
Para quat Rate 2 3 2 6 5 . 30 ,•: 
0 . 5 6 vs . 1 . 12 1 1 7 . 31ns 
0 vs . ( 0 . 56 + 1 . 1 2 )  1 6 5 1 3 .  2 8 ,'' 
Date o f  Appl icat ion 2 2 5 4 5  . 17,': 
9 - 9 . ( 9- 1 3  + 9 - 2 1 ) 1 3 8 6 1 . 8 8 ,-: vs . 
9- 1 3  9 -2 1  1 1 2 2 8  .
4 5,'; vs . 
Harve s t  Date ·1  
1 1 0 . 64n s  
Date 
9- 2 1  
( g )  
1 5 2 . 6  
1 5 2 . 5  
14 3 . 0  
145 . 0  
149 . 2  
1 39 . 6  
147 . 0  
-
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Table 1 7 . Effect of paraquat rate , date of appl i cation , and harvest 
date on yield of shell corn per ear o f  Pioneer 39 5 5 . 1/  
Paraquat 
Rate Rate Harvest Appl ication Date 
kg/ha Mean Date 9 - 9  9 - 1 3  9- 2 1  
( g )  ( g ) ( g ) ( g )  
0 1 3 9 . 4  1 0- 1 0  128 . 4  144 . 0  140 . 9  
1 1- 1 0  1 3 6 . fr 1 37 . 7  1 4 8 . 7  
0 . 56 1 3 2 . 2  10- 10 128 . 1  1 2 2 . 4  1 3 7 . 2  
1 1- 10 1 29 . 7  1 32 . 4  14 3 . 2  
1 . 1 2 1 3 3 . 0  10- 10 1 1 8 . 2  1 34 . 0  1 3 5 . 6  
11- 10 1 2 6 . 8  14 2 . 1  14 1 .  3 
Date of application mean 12 8 . 0  1 3 5 . 4  1 4 1 . 2  
1 0- 10 ha1"vest mean 1 3 2 . 1 
11- 10 harvest me an 1 37 . 6  
1/ Corrected to 1 5 . 5 % moisture conten� . 
ANALYS IS OF VARIANCE 
Source df MS 
Paraquat Rate 2 464 . 9 a�·: 
0 . 5 6 vs . 1 . 12 1 10 . 6 3ns 
0 ( 0 . 5 6 + 1 . 1 2 )  1 9 1 9 . 5 9 �': vs . 
Date o f  Application 2 1314 . 4 8 �': 
9 - 9  vs . ( 9- 1 3  + 9 - 2 1 ) 1 2 1 3 0 . 5 3�·: 
9 - 1 3  vs . 9- 2 1  1 498 . 1 a �t: 
Harves t  Dat e  1 
6 9 2 . 1 1ns 
-
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Table 1 8 . Effect of paraquat rate , date of application , and harve s t  
dat e o n  yield o f  shell corn per ear of Sokota S K- 54 .  1/ 
Paraquat 
Rate Rate Harvest App lica tion Date 
kg/ha Mean Date 9 - 8  9 - 1 2  9 - 2 1  
( g )  ( g )  ( g )  ( g )  
0 184 . 4  10..; 2 1 , 22  1 8 5 . 8  1 8 6 . 4  1 72 . 5  
1 1- 14 1 9 6 . 1  1 8 1 . 4  1 8 3 . 9  
0 . 5 6 1 7 5 . 6  1 0- 2 1 , 22 1 6 2 . 7  1 8 3 . 5  1 8 3 . 8  
11- 14 1 7 6 . 4  1 7 5 . 2  16 7 . 8  
1 . 1 2 1 7 5 . 7  10- 2 1 , 2 2 1 7'1 . 2 1 6 6 . 2  1 7 7 . 7  
1 1- 14 1 7 0 . 6  1 8 1 . 7 185 . 9  
Date of application mean 1 7 7 . 3  1 79 . 7  1 7 8 . 6  
10- 2 1 , 2 2 harvest mean 1 7 6 . 6  
1 1 - 14 harvest mean 1 7 9 . 9  
1 /  Corrected to 1 5 . 5 % moi sture content . 
ANALYS IS OF VARIANCE 
Source df MS 
Paraquat Rate 2 9 1 5 . 9 8 �': 
0 . 5 6 1 . 12 1 0 . 2 8n s  vs . 
0 vs . ( 0 . 5 6 + 1 . 12 )  1 1 8 3 1 . 6 7 1: 
Date o f  Appl icat ion 2 5 2 . 8 1n s 
Harves t  Date 1 354 . 8 3ns 
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Table 1 9 . Effect of paraquat rate , date of applicat ion , and harves t  
date on 1 , 00 0  kernel we ight of Pioneer 3 7 8 0 . 1 /  
Paraquat 
Rat e  Rate Harvest App l ication Date 
kg/ha Mean Date 9- 9 9 - 1 3  9- 2 1  
( g ) ( g ) ( g ) ( g ) 
0 2 6 1 . 0  10- 14 2 59 . 3  2 6 4 . 4  26 4 . 0  
1 1 - 1 0  2 56 . 8  26 3 . 3  2 5 8 . 0  
0 . 5 6 2 2 8 . 6  10- 14 2 07 . 5  2 32 . 6  2 5 2 . 6  
1 1- 10 2 0 3 . 7  2 26 . 6  248 . 7  
1 .. 1 2  2 2 7 . 9  10- 14 207 . 6  2 2 8 . 9  2 54 . 6  
11-10  2 0 6 . 6  2 2 3 . 0 246 . 4  
Date of application mean 2 2 3 . 6  2 3 9 . 8  254 . 1 
1 0- 14 harvest mean 2 4 1 . 3 
1 1- 10 harvest mean 2 37 .. 0 
1/ Corrected to 1 5 . 5 % moisture content . 
ANALYS IS OF VARIANCE 
Source df MS 
Paraquat Rate 2 10 , 7 1 1 . 4 5 �': 
0 . 56 vs . 1 . 12 1 8 . 7 6n s  
0 vs . ( 0 . 5 6 + 1 . 1 2 )  1 2 1 , 4 14 . 1 5 �': 
Date of Application 2 6 ' 9 7 2 . 2
1 �·: 
9 - 9  vs . ( 9 - 1 3 + 9- 2 1 )  1 
10 , 89 2  . 6 2�·: 
9 - 1 3  vs . 9- 2 1  1 3 , 0
5 1 . 9 3�·, 
Harves t  1 
4 1 1 . 1 8ns 
Date 
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Table 2 0 . Effect of paraquat rate , date of appl icat ion , and harves t  
date s  on 1 , 000  kernel we ight o f  Pioneer 3 9 5 5 . 1 /  
Paraquat 
Rate Rate Harves t  Applicat ion Date 
kg/ha Mean Date 9 - 9  9- 1 3  9- 2 1  
( g )  ( g )  ( g )  ( g )  
0 2 31 . 8  1 0 - 10 2 2 8 . 7  2 32 . 1  2 2 8 . 2  
1 1 - 1 0  2 30 . 1. 2 2 9 . 8  2 4 1 . 0  
0 . 56 2 2 1 . 3 10- 10 2 06 . 9  2 1 7 . 7  2 3 3 . 8  
1 1- 10 2 10 . 5  2 1 9 . 4  2 39 . 3  
1 . 1 2 2 2 0 . 6  1 0 - 10 2 0 1 . 7 2 2 3 . 3  2 30 . 0  
1 1- 10 2 0 8 . 8  2 2 4 . 6  2 34 . 9 
Date of application mean 2 14 . 5  2 2 4 . 7  2 34 . 5  
10- 10 harves t  mean 2 26 . 2  
1 1- 10 harvest mean 226 . 5  
1 /  Corrected t o  1 5 . 5 % moisture content . 
ANALYSIS OF VARIANCE 
Source df MS 
Paraquat Rat e  2 1 ,  1 9 4 . 9 91� 
0 . 5 6 vs . 1 . 12 1 7 . 4 4ns 
0 vs . ( 0 . 56 + 1 . 12 )  1 2 ,  382 . 5 3�·� 
Date of Appl icat ion 2 3 ,  0 2 1 . o
o ,·: 
9 - 9  vs . ( 9 - 1 3  + 9- 2 1 ) 1 
4 ,  5 8 7  . 1 2 ,� 
9 - 1 3  vs . 9 - 2 1  1 
1 , 466 . a a ,·: 
Harvest Dat e 1 
342 . 26ns 
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Table 2 1 . Effect of paraquat rate , date of applicat ion , and harve st 
date on 1 , 0 00 kernel weight of Sokota SK- 54 1/  
Paraquat 
Rate Rate Harves t  Application Date 
kg/ha Mean Date 9- 8 9- 1 2  9- 2 1  
( g )  ( g )  ( g )  ( g )  
0 2 9 3 .  7 10-2 1 , 22 294 . 7  2 9 3 . 2  29 0 . 1  
1 1- 14 2 9 9 . 0  2 9 7 . 7  2 8 7 . 7  
0 . 56 2 7 6 . 9  10-2 1 , 2 2 2 5 9 . 9  2 8 2 . 0  27 2 . 7  
1 1- 14 2 74 . 3  2 8 5 . 5  2 8 7 . 9  
1 . 1 2 2 8 1 .  7 1 0- 2 1 , 22 2 7 0 . 0  2 8 5 . 4  2 8 5 . 9  
1 1- 14 2 74 . 9  . 2 82 . 9 29 1 .  3 
Date of appi ication mean 2 78 . 8  2 8 7 . 8  2 8 5 . 8  
1 0- 2 1. , 2 2 harvest mean 2 8 1 . 5  
1 1- 1 4  harvest mean 2 86 . 8  
1/  Corrected to 1 5 . 5% moisture content . 
ANALYS I OF VARIANCE 
Source df MS 
Paraquat Rat e  2 2 , 6 9 6 . 3 3�� 
0 ; 5 6  1 . 1 2 1 4 1 0 . S Sns vs . 
0 vs . ( 0 . 56 + 1 . 1 2 )  1 4 , 9 8 2  . 1 1 �·, 
Dat e o f  App l ication 2 7 9 8 . 86ns 
Harve st  Dat e  1 7
64 . 8 6 �·, 
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Table 2 2 . Effect of paraquat rate , date of appl icat i on , and harve s t  
date o n  test we ight of Pioneer 3 7 8 0 . 1 / 
Paraquat 
Rate Rat e  Harvest Appl ication Date 
kg/ha Mean Date 9 - 9  9 - 1 3  9-21  
( kg/hl ) ( kg/hl ) kg/hl ) ( kg/hl ) 
0 6 9 . 3  10- 14 66 . 0  6 6 . 4  6 7 . 8  
1 1- 10 7 1 . 5  7 1 . 5  7 2 . 5  
0 . 56 6 9 . 3  10- 14 6 8 . 5  6 8 . 7  66 . 0  
1 1  1 0  69 . 5  7 2 . 1  70 . 8  
1 . 12 6 9 . 7  10- 14 6 8 . 7  7 0 . 2  6 7 . 1  
11- 10 70 . 2  7 0 . 6  7 1 . 3 
Date of application mean 6 9 . 1  6 9 . 9  6 9 . 3  
10- 14 harvest mean 6 7 . 7  
1 1 - 1 0 harves t  mea 1 7 1 . 1  
1 /  Correct ed to 1 5 . 5 % moisture cont nt . 
ANALYSIS OF VAR IANCE 
Source df MS 
Paraquat Rat e  2 0 . 9 0ns 
Date of Appli cat ion 2 3 . 44ns 
Harve st Date 1 1 s 2 . a 0 �·: 
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Table 2 3 .  Effect of paraquat rate , date of appli cation , and harvest 
date on test we ight of Pioneer 3 9 5 5 . 1/ 
Paraquat 
Rat e Rate Harvest App l i cat ion Date 
kg/ha Mean Date 9 - 9  9 - 1 3  9- 2 1  
( kg/hl ) ( kg/h l ) ( kg/hl ) ( kg/hl ) 
0 7 3 . 3  10- 10 7 0 . 4 6 9 . 6  70 . 0  
11- 10 76 . 5  7 6 . 1  7 7 . 1 
0 . 5 6 74 . 3  10-10  74 . 0  7 2 . 0  7 1 . 8  
1 1- 10 7 6 . 2  7 5 . 8  76 . 1  
1 . 1 2 74 . 5  1 0 - 10 7 3 . 5 7 2 . 4  72 . 4 
1 1 - 1 0  76 . 2  7 6 . 6  7 6 . 0  
Date of application mean 74 . 5  7 3 . 7  7 3 . 9  
1 0- 10 arvest mean 7 1 . 8 
1 1- 10 harve st mean 7 6 . 3  
1/ Corrected to 1 5 . 5 % moisture content . 
ANALYSIS OF VARIANCE 
Source df MS 
Paraquat Rate 2 7 . 54ns 
Date of Applicat ion 2 2 .  71ns 
Harves t  Date 1 274 . 2 3 �·: 
-
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Table 2 4 . Effect of paraquat rate , date o f  applicat ion , and harvest 
date on test we ight of Sokota SK- 5 4 . 1/ 
Paraquat 
Rate Rate Harvest Applicat ion Date 
kg/ha Mean Date 9- 8 9- 1 2  9 - 2 1  
( kg/hl ) ( kg/hl ) ( kg/hl ) ( kg/hl ) 
0 74 . 2  1 0- 2 1 , 2 2 74 . 5  7 3 . 6  74 . 0  
1 1 - 1 4  7 4 . 8  7 4 . 4  74 . 5  
0 . 5 6 74 . 6  10- 2 1 , 2 2 7 4 . 3  7 4 . 5  7 3 . 9  
1 1- 14 7 5 . 1  7 5 . 6  74 . 3  
1 . 1 2  74 . 6  0- 2 1 , 2 2 74 . 9  7 5 . 2  73 . 6  
1 1- 14 7 5 . 1  7 5 . 1  74 . 3  
Date of application mean 74 . 7  7 4 . 7  74 . 0  
:to- 2 ·  , 22 harvest mean 74 . 3  
1 1- 14 harvest mean 74 . 8  
1 /  Corrected to 1 5 . 5 %  moisture content . 
ANALYSIS OF VARIANCE 
Source df MS 
Paraquat Rat e  2 1 .  3 3ns 
Date of Applicat ion 2 3 . 9 4ns 
Harvest Dat e  1 2 . 74ns 
-
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Table 25 . . Effect of paraquat rate , date o f  appl icat ion , and harves t  
dat e  o n  protein content o f  Pioneer 3 7 8 0 . 
Paraquat 
Rate Rate Harves t  Application Date 
k g/ha Mean Date 9-9 9 - 1 3  9- 2 1 .  
( % ) ( % )  ( % )  ( % )  
0 8 . 2 1 10- 1 4  8 . 6 2 8 . 40 8 . 3 2 
11- 10 8 . 04 7 . 76 8 . 14 
0 . 5 6 8 . 4 0  10- 14 8 . 64 8 . 6 2 8 . 32 
1 1 - 10 8 . 34 8 . 24 8 . 24 
1 . 12 8 . 3 7 10- 14 8 . 84 8 . 40 8 . 50 
1 1- 10 8 . 30 8 . 1 0 8 . 1 0 
Date of appl icat ion mean 8 . 46 8 . 2 5 8 . 27 
10- 14 harvest mean 8 . 52 
1 1- 1 0  harvest mean 8 . 14 
ANALYS IS OF VARIANCE 
,, df MS Source 
Paraquat Rat e  2 0 . 30 5 8 �': 
0 . 5 6 vs . 1 . 12 1 0 . 0 1 0 7ns 
0 ( 0 . 5 6 + 1 . 1 2 )  1 0 .  6 0 0 9 �': vs . 
Date of Application 2 0 . 1 5 8 3ns 
Harvest Dat e  1 0 . 1 6 3 3
�': 
-
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Table 26 . Effect of paraquat rate , dat e  of application , and harve st 
date on protein content of Pioneer 39 5 5 . 
Paraquat 
Rat e Rate Harves t  Applicat ion Date 
kg/ha Mean Date 9 - 9  9 - 1 3  9 - 2 1  
(%) (%) (%) (%) 
0 7 . 96 10- 10 8 . 10 8 . 38 8 . 0 6 
11- 10 7 . 6 8 7 . 76 7 . 76 
0 . 56 7 . 9 9 10- 10 8 . 24 7 . 94 7 . 8 8 
1 1- 10 8 . 12 7 . 7 8 7 . 9 8  
1 . 12 7 ,• 9 3  10- 10 8 . 00 8 . 1 0 7 . 9 8 
1 1- 10 7 . 9 0 7 . 8 6 7 . 7 2 
Dat e  o f  applicat ion mean 8 . 0 1 7 . 9 7 7 . 9 0 
10- 10 harvest mean 8 . 0 8 
1 1- 10 harvest mean 7 . 8 4 
ANALYSIS OF VARIANCE 
Source df MS 
Paraquat Rat e 2 0 . 0 3ns 
Dat e of Appl ication 2 0 . 10ns 
Harve st Dat e  1 1 .  so �·: 
-
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Table 2 7 . Effect of paraquat rate , date o f  appl icat ion , and harve st 
date on protein content of Sokota S K- 54 .  
Paraquat 
Rate Rat e  Harvest Appl icat ion Date 
kg/ha Mean Date 9 - 8  9 - 1 2  9 - 2 1  
( % ) ( % )  ( % )  ( % ) 
0 9 . 1 3 10- 2 1 , 22 9 . 16 9 . 1 3 9 . 31 
1 1- 14 9 . 20 8 . 8 7 9 . 0 7 
0 . 5 6 9 . 0 2 10- 2 1 , 22 9 . 0 0 8 . 9 3 9 . 4 3 
- 1 1- 1 4  8 . 9 8 8 . 9 8 8 . 7 8 
1 . 1 2 9 . 0 3 10- 2 1 , 2 2 9 . 0 8 9 . 1 5 9 . 0 1 
1 1- 14 8 . 9 8 8 . 9 2 9 . 00 
Date of application mean 9 . 07 9 . 0 0 9 .. 1 0  
1 0 - 2 1 , 22 harvest mean 9 . 1 3 
1 1 - 1 4  harvest mean 8 . 9 8 
ANALYSIS OF VARIANCE 
Source df MS 
Paraquat Rate 2 0 . 1 3ns 
Date of Appl ication 2 0 . 1 4n
s 
Harves t  Date 1 0 . 23n
s 
-
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Table 2 8 . Effect of paraquat rate , date of application , and harve st 
dat e on "non-viable" kernels of Pioneer 39 5 5 . 
Paraquat 
Rate 
kg/ha 
0 
0 . 5 6 
1 . 1 2 
Rate 
Mean 
(%) 
3 . 5  
1 . 6  
1 . 4  
Harvest 
Date 
10- 10 
11-10  
10- 10 
11- 10 
10- 10 
11- 10 
Applicat ion 
9 - 9  9 - 1 3  
(%) (%) 
3 . 2  6 . 2 
1 . 0  0 . 4  
1 . 6  2 . 6  
0 . 8  0 . 2 
0 . 8  3 . 2  
0 . 6  0 . 4  
Date of applicati on mean 1 .  3 2 . 2  
10- 10 harvest mean 3 . 8 
1 1 - 10 harvest mean 0 . 5  
ANALYSIS OF VARIANCE 
Source df MS 
Paraquat Rat e  2 39 . 54'': 
0 . 56 vs . 1 . 12 1 0 . 42ns 
0 vs . ( 0 .  5 6  + 1 .  12 ) 1 78 . 6 7 '': 
Date o f  App l icat ion 2 2 1 . 2 3ns 
Harvest Dat e  1 2 58 . 1 31: 
Dat e  
9 - 2 1  
(%) 
9 . 8  
0 . 2  
3 . 2  
1 . 0  
3 . 2  
0 . 2  
2 . 9  
-
46 
Table 29 . Effect of paraquat rate , date of appl icat ion , and harvest 
date on "non-viable " kernels of Pioneer 3 7 8 0 . 
Paraquat 
Rate 
kg/ha 
0 
0 . 5 6 
1 . 1 2 
Rate 
Mean 
( % )  
4 . 6  
2 . 2  
3 . 10 
Harvest 
Date 
10-14  
11- 1 0  
10- 1 4  
1 - 10 
10- 14 
11- 1 0  
Appl i cat ion 
9 - 9  9 - 1 3  
( % )  ( % )  
8 . 0  8 . 4  
1 . 2 1 . 0  
1 . 6  2 . 4  
0 . 6  1 . 0  
3 . 0  4 . 4  
1 .  6 1 . 0  
Dat e  of application mean 2 . 7  3 . 0  
10- 14 harvest mean 5 . 4  
1 1- 10 harves mean 1 . 2  
ANALYSIS OF VARIANCE 
Source df MS 
Paraquat Rate 2 4 6 . 5 3�
·: 
0 . 5 6 vs . 1 . 12 1 1 3 . 0 7n s  
0 ( 0 . 5 6 + L 12 )  1 
so. oo�·: 
vs . 
Date of Applicat ion 2 
O .  0 3ns 
1 4 5 6 . 301: 
Harvest Date A. 
Date 
9 - 2 1  
( % ) 
9 . 2 
o . o  
5 . 8  
1 . 6  
6 . 0 
2 . 6  
4 . 2  
4 7  
Table 30 . Effect of paraquat rate , date of application , and harve st 
date on "non-viable" kernels of Sokota S K- 54 .  
Paraquat 
Rat e Rate Harvest Applicat ion Date 
kg/ha Mean Date 9 - 8  9- 1 2  9- 2 1  
(%) (%) (%) (%) 
0 1 .  2 10- 2 1 , 2 2  1 . 2  1 .  3 1 . 0 
1 1- 14 1 .  3 1 .  3 1 .  2 
0 . 56 1 .  2 10- 2 1 , 2 2 0 . 5  1 .  7 1 .  3 
1 1- 14 0 . 8  1 .  2 1 .  7 
1 . 12 1 . 1 10- 2 1 , 22 2 . 3 1 . 2  0 . 7  
1 1- 14 0 . 5  0 . 3 1 .  7 
Date of applicat ion mean 1 . 1 1 . 2  1 . 3  
1 0- 2 1 , .22 harvest mean 1 . 2  
1 1- 14 harvest mean 1 . 1  
ANALYSIS OF VARIANCE 
Source df MS 
Paraquat Rate 2 0 . 12ns 
Dat e  o f  Applicat ion 2 0 . 19ns 
Harvest Date 1 0 . 1 1n s  
-
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Table 3 1 . Effe ct of paraquat rate , date of application , and harve st 
dat e on germination of abnormal seedl ings o f  Pioneer 37 8 0 . 
Paraquat 
Rate Rate Harvest Appl icat ion Date 
k g/ha Mean Date 9 - 9  9 - 1 3 9 - 2 1  
( % )  { % )  ( % )  ( % )  
0 2 . 5  10 14 3 . 8  4 . 4  2 . 6  
1 1- 10 1 . 0  2 . 0  1 . 2  
0 . 56 5 . 1 1 0- 14 1 0 . 4  5 . 2  4 . 0  
1 1- 10 4 . 2  4 . 0  2 . 8  
1 . 1 2 7 . 1  1 0- 14 9 . 6  4 . 4  4 . 2  
1 1- 1 0  1 7 . 6  4 . 0 3 . 0  
Dat e  of applicat ion mean 7 . 8  4 . 0 3 . 0 
10- 14 harvest mean 5 . 4  
1 1- 10 harvest mean 4 . 4  
ANALYS IS OF VARIANCE 
Source df MS 
Paraquat Rate 2 1 6 1 . 8 1 �� 
0 . 5 6 vs . 1 . 1 2 1 6 2 . 02ns 
0 vs . ( 0 . 5 6 + 1 . 12 )  1 2 6 1 . 5 p·� 
Date of App l icat ion 2 
4 . 30ns 
Harves t  Date 1 
36 . 30 �·� 
-
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Table 3 2 . Effect of paraquat rate , dat e of appl ication , and harve st 
date on germinat ion of abnormal s eedlings of Pioneer 39 5 5 . 
Paraquat 
Rat e  Rat e Harvest Applicat ion Dat e 
kg/ha Mean Date 9 - 9  9- 1 3  9- 2 1  
( % )  ( % ) ( % ) ( % ) 
0 1 .  6 10- 10 2 . 4  2 . 6  2 . 8  
: U- 10 0 . 6 0 . 8 0 . 2  
0 . 56 1 . 7 10- 1 0  1 . 0 1 .  8 3 . 8  
·- 1 1 - 1 0  2 . 0 0 . 6  0 . 8  
1 . 12 2 . 2  10- 1 0  2 . 4  4 . 0 2 . 8  
11- 10 1 .  8 1 .  2 1 . 2  
Date of appl icat ion mean 1 .  7 1 .  8 L 9  
10- 10 harves t  mean 2 . 6  
1 1- 10 harvest mean 1 . 0  
ANALYS IS OF VARIANCE 
Source df MS 
Paraquat Rat e  2 3 . 88ns 
Dat e  o f  Applicat ion 2 0 . 1 3ns 
Harvest Date 1 32 . 0 3 �·: 
-
5 0  
Table 3 3 . Effe ct of paraquat rate , date of applicat ion , and harve st 
date on germination of abnormal seedlings · of Sokota SK- 5 4 .  
Paraquat 
Rate Rate Harvest Appl ication Date 
kg/ha Mean Date 9- 8 9- 1 2  9 - 2 1  
( % ) ( % )  ( % )  ( % )  
0 0 . 9  10- 21 , 22 1 .  3 1 .  5 0 . 8 
1 1- 14 0 . 5 0 . 5 0 . 5 
0 . 56 1 . 6 10- 2 1 , 2 2 2 . 3 1 .  0 1 .  7 
1 1- 14 2 . 0  1 . 2  1 . 2  
1 . 1 2 1 . 6  10-2 1 , 22 2 . 5  1 .  7 0 . 7 
1 1- 14 2 . 3 1 .  5 1 . 0  
Dat e  o f  application mean 1 .  8 1 . 2  1 . 0  
1 0- 2 1 , 2 2 harvest mean 1 .  5 
1 1- 14 harve st mean 1 . 2  
ANALYS IS OF VARIANCE 
Source df MS 
Paraquat Rate 2 6 . 1 9ns 
Dat e  of Application 2 0 . 36ns 
Harvest Date 1 4 . 6 9ns 
-
5 1  
Tabl e  3 4  . . E ffect of paraquat rat e , date of . appl icat ion , and harvest 
date on germinat ion of normal seedlings of Pioneer 3780 . 
Paraquat 
Rate Rat e Harves t  Applicat ion Dat e  
kg/ha Mean Date 9 - 9  9 - 1 3  9 - 2 1  
( % )  ( % )  ( % )  ( % )  
0 9 2 . 9  10- 14 8 8 . 2  8 7 . 2  8H . 2  
1 1 - 10 9 7 . 8  9 7 . 0  9 8 . 8  
0 . 5 6 9 2 . 8  1 0 - 1 4  8 8 . 4  9 2 . 4  9 0 . 2  
. 11- 10 9 5 . 2  9 5 . 0  9 5 . 6  
1 . 1 2 8 9 . 8  10- 11-1- 8 7 . 4  9 1 . 2 89 . 8  
1 1- 1 0  8 0 . 8  9 5 . 0  9 4 . 4  
Date of application mean 89 . 6  9 3 . 0  9 2 . 8  
1 0- 14 harvest mean 89 . 4  
1 1- 10 harvest me·an 9 4 . 4 
ANALYS IS OF VARIANCE 
Source df MS 
Paraquat Rat e  2 9 4 . 0 0 �·, 
0 . 5 6 vs . 1 . 12 1 1 38 . 0 2 1: 
0 vs . ( 0 . 5 6 + 1 . 1 2 ) 1 5 0 . 1 4n s  
Date of Applicat ion 2 5 . 0 3ns 
Harve s t  Date 1 1 so. oo �" 
-
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Table 3 5 . Effect of paraquat rat e , date of app licat ion , and harvest 
dat e on germinat ion of normal seedlings o f  P ioneer 39 5 5 . 
Paraquat 
Rate Rate Harves t  Applicat ion Dat e 
kg/ha Mean Date 9 - 9  9 - 1 3  9- 2 1  
( % )  ( % )  ( % ) ( % ) 
0 9 4 . 6  1 0 - 1 0  9 4 . 4 8 9 . 2  87 . 4  
1 1 - 1 0  9 8 . 4  . 9 8 . 8  99 . 6  
0 . 5 6 96 . 8  10- 1 0  9 7 . 4  9 5 . 6  9 3 . 0  
11- 1 0  9 7 . 2  9 9 . 2  9 8 . 2  
1 . 12 9 6 . 4  10- 10 96 . 8  9 2 . 8  94 . 0  
1 1- 10 9 7 . 6  9 8 . 4  98 . 6  
Date o f  applicat ion mean 9 7 . 0  9 5 . 7  9 5 . 1  
10- 1 0  harvest mean 9 3 . 4  
1 1- 10 harve st mean 9 8 . 4  
ANALYS IS OF VARIANCE 
Source df MS 
Paraquat Rate 2 38 . 5 8ns 
Date o f  Application 2 2 4 . 0 3ns 
Harves t  Date 1 5 54 .  1 0 �·: 
5 3  
Table 3 6  . . E ffect of paraquat rate , date o f  appl icat ion , and harves t 
dat e  on germination of normal s eedlings of Sokota SK- 5 4 .  
Paraquat 
Rat e Rate Harvest Applicat ion Date 
kg/ha Mean Date 9 - 8 9 - 1 2  9 - 2 1  
( % )  ( % ) ( % )  ( % ) 
0 9 7 . 9  1 0 - 2 1 , 2 2 9 7 . 5  9 7 . 2  9 8 . 2  
1 1- 14 9 8 . 2  9 8 . 2  9 8 . 3  
0 . 5 6  9 7 . 3  10- 2 1 , 2 2 9 7 . 2  9 7 . 3  9 7 . 0  
1 1- 14 9 7 . 2  9 7 . 7  9 7 . 2  
1 . 1 2 9 7 . 3 10- 2 1 , 22 9 5 . 2  9 7 . 2  9 8 . 7  
1 1 - 14 9 7 . 2  9 8 . 2  9 7 . 3  
Dat e  o f  applicat ion mean 9 7 . 1  9 7 . 6  9 7 . 8  
1 0- 2 1 , 2 2 harvest mean 9 7 . 3  
1 1- 14 harve st mean 9 7 . 7  
ANALYSIS OF VARIANCE 
Source df MS 
Paraquat Rate 2 5 . 1 2n s  
Date o f  Application 2 1 .  0 8n s  
Harves t  Dat e  1 3 . 3 6ns 
Table 37 . Cost per he ct are of drying corn 2 . 5  p ercent age po ints com­
pared to cost of corn des iccat ion · in 1975 . 
6 ,  3 0 0  kg/ha 9 , 4 0 0  kg/ha 
Chemical des iccation 2 7 . 4 8  2 7 . 4 8  
Corn drying 6 . 4 2 9 . 6 3 
54 
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Fig. 1 Daily and mean (1 898 -196 9 )  maximum t emperat ures for September 
and O ct ober at Redfiel� . 
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Fig. 2 Dai ly and me an ( 18 93 -197 0) maximum temperatures for September 
and October at Brookings . 
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CONCLUS IONS 
The purpos e  of this study was to det ermin e  the feas ibility of re­
d uc ing drying cos t  o f  corn by desic cation .  
Des i c cation at the first and se cond dat e s  o f  application killed the 
corn an d reduced mo isture content of the grain and st alk . Des i ccat ion 
did not increase lodging . Des i ccat ion did not affe ct the normal germi ­
nat ion percent ages but reduced the number o f  "non -vi able "  kernels found . 
Test we ight s and prot ein percentage s weren ' t  appre ciably affe cted . 
Des i ccat ion did re duce the shell corn weight pe r e ar and 1,000 kernel 
weight . No di fference between the 0 . 5 6  and 1. 12 k g/ha rates o f  p ara­
quat was found . 
The amo unt of mo isture reduction was not great enough t o  e conomi ­
c al ly compete with convent ional crop dryin g . Pos s ibly , a greater re ­
d uction i n  moi sture content could be obtained i n  a year with tempera ­
tures closer to t h e  normal mean temperatures . I f  s o , de s i ccat ion co ul d  
compete e conomi cal ly with convent ional methods for dry in g corn . 
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